Materials and Methods
ε-Caprolactam (> 99%) and silicon tetrachloride (99%) were purchased from Sigma Aldrich.
ε-Aminocaproic acid (99%) was purchased from Alfa Aesar. Dichlorodimethylsilane (99+%) and 3-aminopropyltriethoxysilane (99%) were commercially available from Acros. Trichloromethylsilane (99%) was purchased from Merck. Toluene was dried by standard methods and distilled before use in argon atmosphere. CDCl3 was dried with molecular sieve 4 Å and stored under argon. Si NMR (49.7 MHz) spectra were measured with a Bruker Avance 250 NMR spectrometer. The residual signal of CDCl3 was used as internal standard ( 1 H, δ = 7.26 ppm;
13 C, δ = 77.16 ppm).
29
Si spectra were referenced externally to TMS ( 29 Si, δ = 0.0 ppm). Solid-state NMR spectra were recorded using a Bruker Digital Avance 400 spectrometer, equipped with double tuned probes capable of MAS (magic angle spinning).
C{
1 H} CP/MAS NMR spectra were measured at 100.6 MHz using 3.2 mm standard zirconium oxide rotors spinning at 15 kHz.
29 Si{ 1 H} CP/MAS NMR spectra were recorded at 79.5 MHz with a sample spin rate of 12 kHz. Cross polarization with a contact time of 3 ms was used to enhance sensitivity. The recycle delay was 6 s. The spectra were collected with 1 H decoupling using TPPM pulse sequence and referenced externally to tetrakis(trimethylsilyl)silane ( 1 H, δ = 0.27 ppm; 13 C, δ = 3.55 ppm; 29 Si, δ = -9.5 ppm).
Differential scanning calorimetry measurements were performed by a DSC 1 (Mettler Toledo) in 40 μL aluminum pans under a N2-flow of 50 mL⋅min −1 from 25−250 °C with a heating and cooling rate of 10 K⋅min −1 . In cyclic measurements with two heating and one cooling segment, the highest and lowest temperature, respectively, was held for 2 min.
ATR-FTIR spectra were obtained with a Golden Gate ATR accessory from LOT-Oriel GmbH & Co. KG, Darmstadt, using a BioRad FT-IR 165 spectrometer (Bio-Rad Laboratories, Philadelphia, PA, USA).
The molecular weight distribution of PA6 was determined by SEC at BASF SE using an App_P apparatus with SDV as stationary phase, the column temperature was 40 °C. 1,1,1,3,3,3-hexafluoro-2-propanol containing 0.05% of potassium trifluoroacetate was used as eluent with an elution rate of 1 mL⋅min −1 and the sample concentration was 1.5 mg⋅mL −1 . PMMAs of narrow and defined molecular weights were used as calibration standards. The samples have been diluted in the eluent and filtered over Millipore Millex FG (0.2 μm), therefore only the soluble organic part has been investigated.
The transmission electron microscopy (TEM) was carried out using a Libra 120 (120 kV) transmission electron microscope of Zeiss by TEM Laboratory, BASF SE. Prior to measurements, ultra-thin cuts were performed by a Leica ultramicrotom EM UC7 and cryogenic chamber Leica EM FC7 (80−120 nm).
Scanning electron microscopic images were taken by an instrument from type Nova NanoSEM 200 of FEI Company after sputtering with platinum.
TGA measurements were realized on a Thermogravimetric Analyzer 7 (TGA 7) of Perkin Elmer Company. First, the samples were heated from 30-700 °C with a heating rate of 20 K⋅min −1 under constant helium flow. Under further heating to 900 °C with a heating rate of 40 K⋅min −1 the gas flow switched to air. This temperature was held for another 15 min.
Quantitative elemental analysis of the elements C, H und N were done with varioMICRO CHNS from Elementar Analysensysteme GmbH.
Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2018
2. NMR spectra of monomers Electron microscopic images and elemental distribution of sample P_4_2.0-1 with different magnifications.
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Fig S26.
Electron microscopic images and elemental distribution of sample P_4_2.0-2 with different magnifications.
Fig. S27.
Electron microscopic images and elemental distribution of sample P_4_2.0-3 with different magnifications.
Fig. S28.
Electron microscopic images and elemental distribution of sample P_4_6.0 with different magnifications.
